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[57] ABSTRACT 

In the ?shline guide member 1, frictional resistance With the 
?shline is reduced and prevents damage to the ?shline, With 
high strength being maintained. The ?shline guide member 
1 comprises a ?shline guide surface 2 formed on the surface 
of ceramics primarily composed With silicon carbide. Micro 
scopic pores are formed only in the vicinity of the guide 
surface 2. 

7 Claims, 3 Drawing Sheets 
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FISHLINE GUIDE MEMBER AND 
MANUFACTURING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

The present invention relates to a ?shline guide member 
for installing to a ?shing rod and guiding a ?shline. 

Conventionally, in ?shing using a reel, a plurality of guide 
members in the form of ring are equipped to a ?shing rod to 
guide a ?shline and these guide members have been gener 
ally made of resin and/or metal. However, When ?sh is 
hooked, strong force is applied to the ?shline and causes the 
?shline to slide on the guide members, requiring superb 
Wear resistance of the guide members. Resin or metal guide 
members provide poor strength, Wear resistance, slidability, 
and other properties, and tend to damage the ?shline, and 
have problems of easy breakage during use in a compara 
tively short time. 

Therefore, ?shline guide members using ceramics in 
place of resin or metal are proposed. For example, in 
Japanese Patent Publication No. Sho 63-41532, there dis 
closed are ?shline guide members made of Zirconia ceramics 
and in Japanese Non-examined Patent Publication No. Hei 
5-153887, there disclosed are ?shline guide members made 
of silicon carbide ceramics, respectively. Because these 
ceramic ?shline guide members provide high strength and 
excellent Wear resistance and slidability, they can be used 
satisfactorily over a long period of time. 

On the other hand, in the recent ?shing industry, ?shing 
using lures has been remarkably gaining popularity. In lure 
?shing, because the number of casting and reWinding of 
lures is so many and thin ?shlines are used as Well as light 
lures are used, load applied to ?shlines increases. Therefore, 
in order to reduce this load, the frictional resistance betWeen 
the guide members and the ?shline must be further reduced. 

NoW, in the ?shline guide members made of ceramics, the 
frictional resistance With ?shlines is unable to be reduced, 
and the properties as required above Were unable to be 
satis?ed. 

That is, because the conventional ceramic guide members 
are produced by forming the material comprising alumina 
(A1203), Zirconia (ZrOZ), silicon carbide (SiC), and other 
main components as Well as sintering aids, ?ring to achieve 
densi?cation, and polishing the surface, the guide surface of 
the ?shline is smooth and free of any pores. Consequently, 
the contact area betWeen the ?shline and the guide surface 
increases, and it is unable to prevent the frictional resistance 
from increasing. 

To solve this problem, it is possible to consider, for 
example, to increase surface roughness of the guide surface 
of the ceramics ?shline guide member or to decrease the 
contact area With the ?shline by forming the guide member 
With ceramics porous material and alloWing pores to exist on 
the surface. HoWever, increasing the surface roughness of 
the guide surface causes the ?shline to easily break, and 
making the guide member porous loWers the strength, cre 
ating another problem of easy breakage of the guide member 
When the ?shing rod comes in contact With rocks, concrete, 
etc. When the ?shing rod is being used. 

Therefore, this invention relates to a ?shline guide mem 
ber With the ?shline guide surface formed on the ceramics 
surface primarily composed of silicon carbide, Which is 
characteriZed by having pores in the vicinity of the guide 
surface. 
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2 
That is, the guide member proper is formed With dense 

ceramics virtually free of pores but With pores existing only 
in the vicinity of the guide surface, thereby reducing the 
contact area betWeen the guide surface and the ?shline and 
reducing the frictional resistance With high strength main 
tained. 

This invention is characteriZed by 0.2—5.0% porosity in 
the vicinity of the guide surface, 10 pm or less average 
porosity diameter, and 0.4 or less frictional coef?cient With 
the nylon ?shline. 

In addition, this invention is characteriZed by silicon 
carbide ceramics that contain silicon carbide as the main 
component and A1203, Y2O3, and other metal oxides as 
sintering aids and that are formed by liquid-phase sintering. 

This invention is also characteriZed by a manufacturing 
method of ?shline guide member comprising a process for 
forming the material containing silicon carbide and metal 
oxides such as A1203, Y2O3, etc. into a speci?ed pro?le, 
?ring the material at a temperature ranging from 1800 to 
2200° C., decomposing the liquid-phase components on the 
surface to form pores, and then, polishing the surface to form 
the guide surface of the ?shline. 

That is, the silicon carbide ceramics containing metal 
oxides and liquid-phase sintered components are capable of 
having the liquid-phase components on the surface decom 
posed and pores generated only on the surface by adjusting 
the sintering conditions, and the ?shline guide members as 
described above are able to be easily manufactured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is a perspective vieW of a ?shline guide member 
according to the invention and (b) is a cross-sectional vieW 
taken on line X-Y of (a); 

FIG. 2(a) is a grossly enlarged sectional vieW shoWing a 
guide surface of the ?shline guide member according to the 
invention and (b) is a grossly enlarged sectional vieW of a 
guide surface of the conventional ?shline guide member; 

FIG. 3 is an illustration to explain the measuring method 
of frictional coef?cient of the ?shline guide member; and 

FIG. 4 is an illustration to explain the heating test of the 
?shline guide member. 

PREFERRED EMBODIMENT OF THE 
DRAWINGS 

Referring noW to draWings, the embodiments of the 
invention Will be described in detail hereinafter. 

The ?shline guide member 1 shoWn in FIG. 1 is a ring-like 
member comprising ceramics With silicon carbide as a main 
component, and possesses a ?at outer circumferential sur 
face 3, and the inner circumferential surface side is formed 
in a smooth curved guide surface 2. This guide member 1 
has the outer circumferential surface 3 ?xed With a metal or 
resin support member and is installed to a ?shing rod (not 
illustrated). And by alloWing the guide surface 2 to slide 
With the ?shline, the guide member guides the ?shline. 

As shoWn in FIG. 2(a), on the guide surface 2, micro 
scopic pores 2a exist, and consequently, When the ?shline 4 
slides, the contact area is able to be decreased to reduce 
frictional resistance. Because betWeen pores 2a, a smooth 
?at surface 2b exists, and the edge portion of each pore 2a 
is prepared into a smooth curved pro?le, there is no fear of 
damaging the ?shline 4. On the other hand, as shoWn in FIG. 
2(b), since the guide surface 2 of the conventional guide 
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member 1 is prepared into a smooth surface free of pores, the 
contact area With the ?shline 4 is large and the frictional 
resistance is unable to be reduced. 

In this Way, the guide member 1 of this invention has its 
inside composed With dense ceramics virtually free of pores, 
and microscopic pores 2a are alloWed to eXist only at the 
nearby surface of the guide surface 2 of the relevant surface. 
Consequently, the frictional resistance of ?shline 4 can be 
reduced as described above With the strength of the guide 
member 1 properly maintained to a high level. 

AlloWing pores 2a to eXist only at the nearby surface of 
the guide surface 2 means that pores 2a are not only open to 
the guide surface 2a but also eXist in the range of a speci?ed 
depth from the guide surface 2a. Consequently, even When 
the guide surface 2 slightly Wears during application, pores 
2a eXist in the same manner and the frictional resistance can 
be maintained to a loW level. 

The pores 2a eXisting in the vicinity of the guide surface 
2 has 0.2 to 5.0% porosity and has the average pore diameter 
in the range of 10 pm or loWer. This is because When the 
porosity is less than 0.2%, effects of reducing the frictional 
resistance of ?shline 4 described above is small, and When 
either the porosity exceeds 5.0% or the mean pore diameter 
eXceeds 10 pm, the ?shline 4 is not only likely to be easily 
damaged but also acquires dull color tone and loses deco 
rativeness. The average pore diameter is preferably 8 pm or 
less, and more suitably, the maXimum pore diameter is 30 
pm or less. 

The inside of the guide member 1 virtually being free of 
pores means that the porosity at the center portion of the 
guide member 1 is less than 0.2%. 

The porosity, average pore diameter, and maXimum pore 
diameter are measured by image analysis, and the speci?c 
method is shoWn as folloWs. First of all, to measure the 
vicinity of the guide surface 2, since the guide surface 2 
itself is curved, the guide surface 2 is ground by 0.5 mm to 
produce a ?at surface, and the area 100 pm by 100 pm is 
measured by the image analyZer on this ?at surface, and the 
diameter corresponding to the circle of the eXisting pore and 
the possessive area of the pore are found. This kind of 
measurement is carried out at three different places, and the 
average value of the diameter corresponding to circle of the 
pore is designated to the average pore diameter, the maXi 
mum value to the maXimum pore diameter, and the average 
of the possessive area ratio of the pore to the porosity. When 
the inside of the guide member 1 is measured, the ruptured 
surface is ground and the measurement similar to the above 
should be carried out. 

NoW description Will be made on the silicon carbide 
ceramics that form the guide member 1 of this invention. 

In general, to fabricate silicon carbide ceramics, there are 
tWo cases: solid-phase sintering and liquid-phase sintering. 
Solid-phase sintering is to form and ?re the material of 
silicon carbide (SiC), the main component, With sintering 
aids such as boron (B), carbon (C), etc. added and to bond 
and sinter SiC crystal grains at the solid phase. Liquid-phase 
sintering is to form and ?re the material of silicon carbide 
(SiC) With sintering aids comprising metal oXides such as 
alumina (A1203), yttria (Y2O3), etc. added and to bond and 
sinter the SiC crystal grains at the glassy grain boundary 
layer (liquid phase) comprising the metal oXides. 
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4 
This invention is characteriZed by particularly using the 

liquid-phase sintered silicon carbide ceramics for the ?shline 
guide member 1. This is because the liquid-phase sintered 
silicon carbide ceramics are capable to decompose the 
liquid-phase components comprising the metal oXides on the 
surface portion and to alloW pores to eXist on the surface 
only if conditions are adjusted at the time of ?ring, and is 
able to easily fabricate the guide member 1 With pores 2a 
only in the vicinity of the guide surface 2 as described above. 

In additions, the liquid-phase sintered silicon carbide 
ceramics are able to improve toughness With high hardness 
and thermal conductivity maintained as compared to other 
ceramics. Consequently, they provide superb Wear resis 
tance and heat radiation capabilities, and can prevent break 
age of the guide member 1 itself. To achieve this kind of 
effect, the silicon carbide ceramics preferably provide 1500 
kg/mm2 or higher Vickers hardness, 4 MPa\/m or higher 
fracture toughness K16, and 40 W/m-k or higher thermal 
conductivity. 

For the metal oXides contained in the carbon silicate 
ceramics, it is particularly preferable to contain 1—7 Wt % of 
A1203 and 0.1—5 Wt % of oXides of periodic table group 3a 
elements such as Y2O3, CeO2, etc. These metal oXides 
improve the sintering capability of silicon carbide ceramics 
as sintering aids and at the same time act to form glassy 
boundary layer (liquid phase) betWeen silicon carbide grains 
in the sintered compact to prevent propagation of cracks and 
to improve toughness of ceramics. 

Next discussion Will be made on the manufacturing 
method of the guide member 1 of the invention. 

Using the material poWders Which are prepared by adding 
metal oXides to the silicon carbide poWders as sintering aids, 
and miXing and pulveriZing the miXture, ring form compacts 
as shoWn in FIG. 1 are formed by the poWder press molding 
method or other knoWn method. This molding is ?red in the 
temperature range from 1800 to 2200° C. under pressure 
free state. In this event, the liquid-phase component com 
prising the added metal oXides decompose at the surface and 
are ?red in such a condition to form microscopic pores. The 
sintered compacts obtained are ?uidiZing-polished such as 
barrel polishing, etc. to break edges of pores 2a eXisting on 
the surface and the smooth guide surface 2 is formed. Lastly, 
the outer circumferential surface 3 is ground to obtain the 
guide member 1 of the invention. 

In the above-mentioned manufacturing method, adjusting 
the grain siZe and ?ring conditions (temperature, time) of the 
material poWders, it is possible to easily adjust the maXimum 
diameter of pores or the porosity eXisting in the vicinity of 
the guide surface 2. 

Table 1 shoWs the characteristics of various ceramics. In 
Table 1, SiC-E is solid-phase-sintered silicon carbide 
ceramics, Whose toughness value K1C is as small as 3.4 MPa 
\/m. As against this, the liquid-phase-sintered silicon carbide 
ceramics (SiC-A to D) provide eXcellent characteristics: 
1900 kg/mm2 or higher Vickers hardness, 5.0 MPa\/m or 
higher fracture toughness K16, and 60 W/m~K or higher 
thermal conductivity. 



6,141,899 
5 6 

TABLE 1 

Three-point Fracture 
bending toughness Vickers Thermal 

Additives Density strength K1C hardness conductivity 
Material (Wt %) (g/cm2) (kg/cm2) (MPaVm) (kg/mm2) (W/mk) 

The SiC-A A1203 2.1 3.19 50 5.0 1900 63 
inven- YZO3 0.2 
tion SiC-B A1203 3.7 3.21 50 5.4 2070 63 

Y2O3 0.7 
SiC-C A1203 4.3 3.20 56 5.5 2000 63 

Y2O3 1.8 
SiC-D A1203 6.2 3.18 60 5.8 1900 63 

CeO2 5.0 
Compari- SiC-E B, C 3.0 50 3.4 2100 71 
sion Si3N4 A1203, Y2O3 3.2 60 5.7 1400 21 
example ZrO3 YZO3 5.7 65 9.0 1250 4 

A1203 SiO2, MgO 3.8 31 3.5 1650 25 

EMBODIMENTS 2O coef?cient is 0.4 or less and the breakage of ?shline did not 
_ _ _ _ _ _ _ _ _ occur at the number of slides of 700 times in the heating test. 

Using silicon carbide ceramics comprising SiC-B in Table 
1, guide members 1 shown in FIG. 1 Were fabricated. The TABLE 2 
guide member 1 measures 14.35 mm in outside diameter, 
10.6 mm in inside diameter, and 1.35 mm in curvature radius Porosity in the 

of the guide surface 2, and by varying the ?ring conditions, 25 N ‘Helm?’ of gulde Fnc?goflal R 1 f h _ 
guide members With different porosities at the vicinity of the 0' Sur ace ( 0) CO6 Clem esu ts O eatmg test 

guide surface 2 Were prepared. *1 0.07 0.51 Fishline broke at 628 times. 

Using relevant guide members 1, the frictional coef?cient i 8'22 (‘is Z88 Was measured. Speci?cally, as shoWn in FIG. 3, using nylon 30 4 23 031 Fishiine did not break at 700 times_ 

?shline No. 2 for the ?shline 4, the ?shline Was alloWed to 5 3.7 0.28 Fishline did not break at 700 times. 
travel at the traveling speed 50 m/min, at 90° for the contact 6 4-8 O34 F}Sh1}ne dld not break ‘in 700 “ms 

. . . *7 5.9 0.38 Fishline broke at 557 times. 
angle 0 With the guide member 1, and at 20 g for tension T1 
of the ?shline on the side entering the guide member 1, and *is Outside Of the invention 
the tension T2 of the ?shline on the side coming out of the 35 _ _ 
guide member 1 Was measured, Next, same as the above,‘ guide members 1 With the 

porosity about 1.0% in the vicinity of the guide surface 2 and 
With varying average pore diameters Were fabricated, and 
the above-mentioned heating tests Were carried out. 

T =T 0 A t L . 
2 lexpcu ) [ mon on aw] The results are shoWn in Table 3. The average pore 

. . . . 40 ' ' ' 

and based on this, the frictional coef?cient p Was found. diameter means the mean Valu? of the Clrcle equlvalent 
_ _ _ diameter of the pore measured With the image analyzer using 

Then’_uslng each of the gulde membfzrs 1’ the heanng Fest the ?at surface ground by 0.5 mm from the guide surface 2 
Was carried out. Speci?cally, as shoWn in FIG. 4, the ?shline by the method described above_ 
4 Was Passed through the_gu1de_ member 1, a 4-5 kg ‘Yelght Table 3 indicates that the guide surface Whose mean pore 
5 Was huPg 1n the _ Vemcal _d1re_Ct10n> and the ?shhne 4 45 diameter exceeds 10 pm (No. 6) tends to damage the ?shline 
extended in the horizontal direction Was connected to the 4 with the edge of pore 2a, and ?shline broke at Slides less 
cylinder 6. With this cylinder 6, the guide member 1 and the than 300 times in the heating test. As against this, in the 
?shhne 4 Were shd 700 tunes at a rate of one round trlp per embodiments of the invention Whose mean pore diameter is 
3 seconds in 300 mm stroke, and the number of times before 10 gm of less (N0, 1_5), the number of slides before ?shline 
the ?shline 4 bfOke Was measured 50 breakage occurs in the heating test can be increased, and in 

The results are shoWn in Table 2. The porosity in Table 2 particular, When the average pore diameter is set to 8 pm or 
means the possessive area ratio of the pores measured by the loWer (No. 1—4), the number of slides before ?shline break 
image analyzer using the ?at surface ground by 0.5 mm from age occurs can be increased to 450 or more. 
the guide surface 2 by the previously described method. 

Based on the results in Table 2, in test piece No. 1 With 55 TABLE 3 
the porosity less than 0.2%, the ?shline 4 broke at the _ 
number of slides less than 700 times in the heating test Avf’rage p9“? ‘.hameter 

. . . . . , , , in the vicinity of 

because it provides high frictional coefficient and high NO_ guide surface (Mm) Results of heating test 
frictional resistance. The frictional coef?cient decreases as 

' ~ ~ 1 3.8 Fishline did not break at 700 times. 
the pqrqslty lncrease.s’ but When the .poroslty exceeds 4%’ 6O 2 4.4 Fishline did not break at 700 times. 
the frictional coef?cient conversely increases, and in test 3 61 Fishline broke at 627 times_ 
piece No. 7 With the porosity more than 5.0%, since the 4 79 Fishline broke at 473 times. 
?shline 4 is subject to damage by the edge of pore 2a, the 5 8-9 Fishline broke at 362 times 
?shline 4 broke at the number of slides less than 700 times 6 11'2 Flshhne broke at 245 tunes‘ 

in the heating test. 65 
As against these, in the embodiments of the invention in 

Which the porosity ranges from 0.2 to 5.0%, the frictional 
The ?shline guide member 1 is not restricted to a circle, 

can form an ellipse. In this case, long diameter X from 1 to 
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25 mm, at the ratio of short diameter Y to long diameter X 
1.15 Y§X§2.0Y, this elliptic ?shline guide member is 
installed to a ?shing rod inclined at 30~40 degrees for the 
aXis direction of the ?shing rod, as the result, the ?shline can 
be prevented from tWining coil round, the ?shline can be 
improved ?y distance and control ability. 
As described above, in the ?shline guide member With a 

?shline guide surface formed on the ceramics surface pri 
marily composed With silicon carbide, it is possible to 
reduce the contact area betWeen the guide surface and 
?shline and to reduce the frictional resistance With high 
strength maintained by possessing pores in the vicinity of 
the relevant guide surface. In addition, because the guide 
surface is in the condition in Which pores eXist partially on 
the ?at surface, it is also possible to prevent damage to 
?shline. 

Furthermore, the silicon carbide ceramics secure eXcellent 
Wear resistance, heat radiation capability, etc., and can 
provide the ?shline guide member that can be satisfactorily 
used over a long period of time free of ?shline breakage, etc. 

According to this invention, it is possible to easily fab 
ricate the ?shline guide member that has pores only in the 
vicinity of the guide surface as described above by fabri 
cating the ?shline guide member from the process that forms 
the ?shline guide surface by polishing the surface, after 
generating the pores by decomposing the liquid-phase com 
ponent of the surface as Well as liquid-phase sintering by 
forming materials containing silicon carbide and metallic 
oXides such as A1203, Y2O3, etc. into a speci?ed shape and 
?ring it at temperature ranging from 1800 to 2200° C. 
What is claimed is: 
1. A ?shline guide member of ceramic composition pri 

marily composed of silicon carbide and having a ?shline 
guide surface, Wherein pores eXist in a vicinity of the guide 
surface, and an inside of the guide member is virtually free 
of pores. 
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2. A?shline guide member recited in claim 1 Wherein the 

porosity in the vicinity of the guide surface is 0.2—5.0% and 
the average pore diameter of the pores in the vicinity of the 
guide surface is 10 pm or less, and the kinetic frictional 
coef?cient betWeen the guide surface and a nylon ?shline is 
0.4 or less. 

3. A?shline guide member recited in claim 1 Wherein the 
ceramic composition is comprised of ceramics containing 
silicon carbide as a primary component, and A1203 and at 
least one oXide of a metal belonging to Group 3a of the 
periodic table as sintering aids, the silicon carbide ceramics 
being formed by liquid-phase sintering. 

4. A ?shline guide member of ceramic composition pri 
marily composed of silicon carbide and having a ?shline 
guide surface, the ceramic having a higher porosity in a 
vicinity of the guide surface than at an inside of the guide 
member. 

5. The ?shline guide member of claim 4, Wherein the 
porosity in the vicinity of the guide surface is betWeen about 
0.2 to 5% and the porosity at the inside of the guide member 
is less than about 0.2%. 

6. The ?shline guide member of claim 4, Wherein the 
porosity in the vicinity of the guide surface is 0.2—5.0% and 
the average pore diameter of the pores in the vicinity of the 
guide surface is 10 pm or less, and the kinetic frictional 
coef?cient betWeen the guide surface and a nylon ?shline is 
0.4 or less. 

7. The ?shline guide member of claim 4, Wherein the 
ceramic composition is comprised of ceramics containing 
silicon carbide as a primary component, and A1203 and at 
least one oXide of a metal belonging to Group 3a of the 
periodic table as sintering aids, the silicon carbide ceramics 
being formed by liquid-phase sintering. 


